Genistein-induced changes in gene expression in Panc 1 cells at physiological concentrations of genistein.
To investigate the effect of genistein on gene expression in Panc 1 cells using microarray technology. Panc 1 cells were treated with 10 micromol/L genistein or DMSO (vehicle control) for 0, 1, 3, 6, or 12 hours. Total RNA from each sample was isolated, and biotin-labeled probes were hybridized to the human genome U133A chip, after which the chip was washed and scanned. Data were analyzed using DMT software (Affymetrix). For genes that showed large changes in expression due to genistein, these changes were confirmed using real-time PCR assays. Two independent microarray experiments showed that genistein significantly changed the expression of 47 genes: up-regulating of egr-1 and IL-8 and down-regulating of EGF-R AKT2, CYP1B1, NELL2, SCD, DNA ligase III, Rad as well as 18s and 28s rRNA and others. These alterations in expression were confirmed using real-time PCR, although the increase in change was not exactly the same in the 2 assays. Our data suggest the reported apparent ability of genistein to inhibit carcinogenesis may involve a number of pathways. The most obvious target is the EGF-R signaling pathway since the expression of 5 genes related to this pathway was reduced (EGFR, egr-1, AKT2, CYP1B1, and NELL2). Genistein may also act by disabling cancer cell self-protection by inhibiting expression of AKT2, CYP1B1, and DNA ligase III. Furthermore, genistein may inhibit car-cinogenesis by inhibiting expression of SCD. Finally, our data support findings indicating that genistein inhibits rRNA formation, which is an important mechanism by which genistein regulates tumor cell growth.